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ARUBA: A Randomized Trial

of Unruptured Brain Arteriovenous
Malformations

J.P. Mohr!, C. Stapf26, A.J. Moskowitz3,
M.K. Parides3, E. Moquete*, W.L. Young?*,

C.S. Moy?, E. Vicaut26

I Columbia University; New York, NY, USA, 2 Hopital
Lariboisiere; Paris, France, 3 Mount Sinai Medical School;
New York, NY, USA, 4 University of California, San
Francisco, CA, USA, S NIH/NINDS, Bathesda, MD,
USA, ¢ Université Paris VII - Denis Diderot; Paris, France

Purpose: ARUBA seeks to provide outcome
data from a controlled clinical trial comparing
immediate interventional treatment against
that deferred until hemorrhage, to test the ben-
efit of preventive therapy for unruptured
BAVMs.

Primary AIM:To determine whether the out-
come for medical management alone is superi-
or, or not inferior, to immediate invasive thera-
py in averting death (any cause) or stroke
(symptomatic hemorrhage or infarction).

Secondary AIM: to determine whether treat-
ment of unruptured BAVMs by medical man-
agement alone offers a lower risk of death or
clinical impairment (Rankin Score >2) when
compared with the late outcome status after in-
vasive therapy tested at =5 years from rand-
omization.

Methods: A prospective randomized clinical
trial.

Sample Size: 400 patients (1:1 random assign-
ment).

Patients aged >18 years, diagnosed with an
unruptured BAVM by MR or angiogram imag-
ing and considered by the local investigators
suitable for attempted eradication.

Outcome Measures: The primary outcome is
the composite event of death or symptomatic

stroke (hemorrhage or infarction confirmed by
imaging). Clinical outcome is measured by the
Rankin Scale, NIHSS, SF-36, and EuroQol.

Interventions: Patients are randomly assigned
to medical management or the addition of en-
dovascular, surgical, and/or radiation therapy
for lesion eradication.

Follow-Up planned for 5-10 years from rand-
omization.

Participating Centers: Interested multidisci-
plinary treatment teams are welcome to join.

Results/Trial Status: Over 190 patients have
been enrolled worldwide as of April 2012.

Conclusion: ARUBA continues to recruit
patients. The NINDS-appointed Data & Safety
Monitoring Board endorses study continuation.

Contact: jpm10@columbia.edu.

0-2
Comparative Effectiveness of Treatments for
Cerebral Arteriovenous Malformations:

Trends in U.S. Nationwide Outcomes from
2000 -2009

Jason Davies!, Vijay YanamadalaZ,

Ana Rodriguez Hernandez!, Michael Lawton!
I University of California, San Francisco, San Francisco,
USA, 2 Harvard Medical School; Boston, USA

Introduction: The development of multimo-
dality approaches for the treatment of cerebral
arteriovenous malformations (AVMs ), includ-
ing microsurgery, endovascular therapy, and ra-
diosurgery, has shifted modern treatment para-
digms in the last 10 years. This study examines
these changes in detail from a nationwide per-
spective.

Methods: We examined data from 2001-2009
in the U.S. Nationwide Inpatient Sample, as-
sessing safety, quality, and cost-effectiveness.
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We also examined patient demographics (in-
cluding age, sex, income level, and insurance),
presentation hemorrhage status, as well as
trends in open surgical and endovascular treat-
ment.

Results: 33,997 inpatient admissions for pa-
tients with a primary diagnosis of intracranial
arteriovenous malformation were identified.
The mean hospital charges increased two-fold
without significant differences in outcomes.
There were substantial differences between
surgery, endovascular, radiosurgery, and multi-
modality treatments. The proportion of AVMs
treated microsurgically remained stable, while
the proportion treated endovascularly in-
creased dramatically, and the data demonstrate
important patient-level distinctions amongst
groups. Outcomes and complication profiles
were significantly different between treatment
modalities and were impacted by age and hem-
orrhage status.

Conclusions: Charges to the payer and soci-
ety have increased dramatically without clear
improvements in quality parameters. Analysis
of treatment modalities has demonstrated dif-
ferences and warrants further investigation to
understand which patient population would
benefit maximally from each. With only impre-
cise measurements of quality in healthcare de-
livery, it remains imperative to develop data-
bases where parameters such as survival, func-
tional outcomes, quality of life, and complica-
tion rates, can beassessed in order to examine
the value of care delivered in a more meaning-
ful way.
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Stereotactic Radiosurgery

for Arteriovenous Malformations in Children:
A Single Institution Experience

Slawomir Blamek!, Dawid Larysz2, Adam Rudnik?,

Leszek Miszczyk!

I Department of Radiotherapy, Maria Sklodowska-Curie
Memorial Cancer Centre and Institute of Oncology,
Gliwice Branch; Gliwice, Poland, ? Department of
Neurosurgery, Silesian Medical University; Katowice,
Poland

Aim: The aim of our study was to evaluate
treatment Results and toxicity of stereotactic
irradiation for arteriovenous malformations
(AVMs ) in children.

Material and Methods: A group of ten chil-

dren (4 boys and 6 girls) irradiated between
2002 and 2010 at our institution was included
into the study. Mean age at the time of treat-
ment was 15.4 and ranged between 8 and 18
years. There were 2 Spetzler-Martin grade 1V, 4
grade III and 4 grade II lesions. Mean AVM
volume was 13.24 cm? and ranged between 0.56
and 36.8 cm3. In 5 patients the planned dose of
16-20 Gy was delivered in single fraction, in 5
the total dose of 16-24 Gy was delivered in 2-3
fractions. One patient was reirradiated with a
dose of 15 Gy in 7 years after the initial treat-
ment.

Results: Median follow-up time was 38.5
months. The treatment resulted in total oblit-
eration in 6 patients and partial in 3, in one no
response to treatment was seen. Median time
to obliteration was 17.9 months, Actuarial total
obliteration rates were 34, 50 and 67% after
one, two, and three years of follow-up, respec-
tively. No patient bled after the treatment. In
one patient new epileptic seizures developed
after the treatment, in magnetic resonance im-
aging focal necrosis was revealed. In five pa-
tients asymptomatic imaging abnormalities
were seen during follow-up.

Conclusions: Stereotactic radiosurgery is an
effective method of treatment for pediatric
AVMs |, the patients however require meticu-
lous follow-up because of relative high inci-
dence of radiation-induced imaging abnormali-
ties.
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High-Volume Surgeons and Hospitals Provide
Superior Care at Higher Value:

a Volume-Outcome Analysis for Cerebral
Arteriovenous Malformations

Jason Davies!, Vijay YanamadalaZ?,

Ana Rodriguez Hernandez!, Michael Lawton!
I University of California, San Francisco; San Francisco,
USA, 2 Harvard Medical School, Boston, USA

Introduction: Treatment of cerebral arteriov-
enous malformations (AVMs ) has grown in
complexity with the development of multimodal
approaches, and yet provision of care continues
across a variety of settings. We assessed patient,
surgeon, and hospital characteristics, including
volume, as potential outcome predictors.

Methods: We examined data from 2000-2009
in the Nationwide Inpatient Sample, perform-
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ing multivariate analyses of trends in microsur-
gical, radiosurgical, and endovascular treatment
by hospital and surgeon.

Results: We identified 8912 patients with
AVMs who were treated in US hospitals. We
classified hospitals and surgeons by case vol-
ume and compared endpoints amongst quar-
tiles. Compared to low-volume hospitals (2 or
fewer cases/yr), high-volume hospitals (16 or
more cases/yr) had shorter LOS (p=0.0002),
higher total charges (p<0.0001), more frequent
routine discharge to home (p<0.0001), and
higher mortality (p<0.0001). Low-volume sur-
geons (1 or fewer cases/yr) had significantly
different outcomes than high-volume surgeon
(7 or more cases/yr), with the later having
shorter LOS (p=0.03), more frequent routine
discharge (p<0.0001), and lower mortality
(p<0.007). The rates of surgery, angiography,
and radiosurgery were significantly different in
high- versus low-volume practices.

Conclusions: Treatment of AVMs performed
at high-volume centers was associated with
lower morbidity and for high-volume surgeons,
lower mortality. These data suggest that the
treatment of AVMs at large-volume institutions
and by high-volume surgeons provides overall
superior outcomes and superior value. We
therefore advocate the creation of care para-
digms that triage patients to high-volume insti-
tutions and surgeons that serve as centers of
excellence for AVM management.
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A Liquefying Haematoma Cavity Facilitates
the Microsurgical Resection

of AVMs or DAVFs

D. G. Barone!, H. Marcus!, T. Santarius!,

N. Antoun?, R. A. Trivedil, R. W. Kirollos!

I Department of Neurosurgery, Addenbrookes Hospital;
Cambridge, UK, 2 Department of Neuroradiology,
Addenbrookes Hospital; Cambridge, UK

Introduction and Objectives: The general rec-
ommendation for the microsurgical resection
of AVM/DAVF when presenting with an intrac-
ranial haemorrhage is to delay it to an elective
setting. We present our series of microsurgical
resections during the ‘subacute phase’ (6 to 28
days post ictus) and discuss the utility of a lig-
uefying haematoma cavity.

Methods: Review of prospectively collected

database (2001-2012) (111 angiographically-
proven AVMs and DAVFs). Inclusion criteria:
patients presenting with AVM or DAVF fol-
lowing ICH, all involving the senior author, and
had microsurgical resection of the vascular le-
sion in the ‘subacute phase’. Outcome was as-
sessed using the modified Rankin Score (mRS).

Results: 32 patients had the vascular malfor-
mations resected in the presence of a liquefying
haematoma cavity. The ICH cavity provided a
trajectory to a deep AVM/DAVF in 16 patients
and deep dissection plane in the other 16. There
were 29 AVM (Spetzler-Grade: I - 8; IT — 13; 111
- 3; IV - 5) and 3 DAVE. 25 lesions were su-
pratentorial and 7 infratentorial. The oblitara-
tion rate was 100%. mRS after treatment: 0-3
(27/32); 4-5 (4/32); 6 (1/32).

Conclusions: The presence of an ICH cavity
provides a ‘window of opportunity’, before its
total resolution, to aid resection, providing a
trajectory for a deep AVM/DAVFE, and facilitat-
ing dissection on the deep surface of the nidus,
without necessarily imposing added deficits.
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“Intraoperative ICG Videoangiography as
an Aid to The Surgical Treatment

of Spinal Vascular Malformations.”

K. Deniz, H. Hasegawa, D. Walsh
King’s College Hospital; London, UK

Objective: Intraoperative Indocyanine Green
(ICG) Videoangiography has become an estab-
lished aid to cerebrovascular surgery. We de-
scribe the application of this technique in our
series of microsurgically treated vascular mal-
formations of the spinal cord.

Method: 1ICG dye was administered as an in-
travenous injection and detected intraopera-
tively via 800nm filter on the surgical micro-
scope.

Results: Twenty-three patients underwent
microsurgery for vascular malformations of the
spinal cord from September 2007 to March
2012. Eighteen were Type I spinal dural AVFs, 2
were Type II intramedullary lesions, 2 were
Type IV perimedullary fistulae and 1 was an as
yet unclassified spinal dural AV fistula.

Two of the Type I lesions were of a ‘low-flow’
subtype where obliteration of the fistula could
most easily bedemonstrated with the ICG tech-
nique. In Type II and Type IV lesions the ICG
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angiogram delineates the nidus or fistulae and al-
lows intraoperative correlation with the pre-op-
erative digital subtraction angiography (DSA).
No patient suffered a complication of dye
administration. Intra-operative video is pre-
sented to illustrate the technique, in particular
the case of an unclassified type of spinal vascu-
lar malformation where two distinct and dis-
tant points of fistulation are disconnected suc-
cessfully. However its limitations are demon-
strated in the case of a cervical Type II in-
tramedullary lesion where a diffuse residual
AVM was evident on post-operative imaging.
Conclusions: 1CG Videoangiography is a time-
efficient safe alternative to intraoperative spinal
angiography. Although the technique has its lim-
itations and cannot beregarded as a replacement
for formal intraoperative DSA, it does provide
invaluable intraprocedural information.
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A Reliable Experimental

Mouse Model for Chronic Cerebral
Venous Hypertension

Shun-Thai Yang?, Ana Rodriguez-Herndndez!,
Espen J. Walker?, William L. Young?, Hua Su?,

Michael T. Lawton!

I Department of Neurological Surgery. University of
California; San Francisco, San Francisco, USA,

2 Department of Anesthesia. University of California, San
Francisco; San Francisco, USA

Introduction: Induced chronic venous cere-
bral hypertension (CVH) is believed to play an
important role in brain arteriovenous malfor-
mations pathogenesis and prognosis. Experi-
mentally, an arteriovenous fistula surgically cre-
ated between the common carotid artery (CCA)
and the external jugular vein (EJV) in mice
generates cerebral venous hypertension. How-
ever, pre-existing models did not show long-
term patency of the fistula. We present a CCA-
to-EJV end-to-side anastomotic fistula experi-
mental mouse model that offers improved long-
term patency of the fistula and sustained CVH.

Methods: After approval by our Committee
on Animal Research, the C57BL/6J mice under-
went CCA-to-EJV end-to-side fistula creation.
Superior sagittal sinus pressures were prospec-
tively measured at 2, 3 and 4 weeks after sur-
gery. The fistula patency was confirmed by vari-
ous methods during acute and chronic stages.

Results: All the fistulas were patent 4 weeks
after surgery. All mice presented with typical
right eye proptosis postoperatively. The postop-
erative 2-week sinus pressure was 8.8+1.2 mm-
Hg, three-week was 4.7+1.4 mmHg, and four-
week was 3.9+0.6 mmHg (p<0.0001). Postoper-
ative 2-week sinus pressure was significantly
higher than 3-week (p<0.001) and 4-week sinus
pressures (p<0.001).

Conclusion: This reliable and durable CVH
mouse model is useful for analyzing the patho-
genesis of arteriovenous malformation, dural
arteriovenous fistula, sinus thrombosis, and
pathological disorders related to the jugular
vein regurgitation. This novel mouse model
showed that the sinus pressure remained ele-
vated 4 weeks after the surgery. A two-week
time interval offers the maximum and most ho-
mogeneous CVH effect after surgery. Adding
knockout technology of transgenic mice, this
technique should facilitate gene-related in vivo
research.
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Treatment of Cerebral Cavernous
Malformations in Adults: Systematic Review

Michiel Poorthuis!, Neshika Samarasekera2,
Buddug Cope3, Ian Stuart4, Chris Respinger>,
Jonathan Berg?, Neil Kitchen®,

Rustam Al-Shahi Salman2

I Department of Neurology, Rudolf Magnus Institute of
Neuroscience, University Medical Centre Utrecht, P.O.
Box 85500; 3500 GA Utrecht, The Netherlands, 2 Division
of Clinical Neurosciences, University of Edinburgh,
Bramwell Dott Building, Western General Hospital;
Edinburgh, EH4 2XU., UK, 3 Genetic Alliance UK, Unit
4D, Leroy House, 436 Essex Rd; London, UK,

4 Cavernoma Alliance UK, Suite 4, Somerleigh Gate,
Somerleigh Road; Dorchester. DT1 ITL., UK, ° Division
of Pathology and Neuroscience, University of Dundee,
Ninewells Hospital and Medical School, Dundee., DD1
98Y., UK, 6Victor Horsley Department of Neurosurgery,
National Hospital for Neurology and Neurosurgery,
Queen Square; London., WCIN 3BG., UK

Introduction: Cerebral cavernous malforma-
tion (CCM) treatment decisions are usually
made by indirectly comparing the risks of CCM
treatment against the known risks of the un-
treated natural history of CCM in the short-term
(or extrapolations of these risks to patients’ life-
times). We tried to develop guidelines for CCM
treatment using the Grading of Recommenda-
tions Assessment, Development and Evaluation
(GRADE) Working Group’s approach.
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Methods: We used electronic strategies to
find original studies which included >20 adults
with CCM who were treated, included a com-
parison group, reported clinical outcomes, and
were published prior to 2011. We included stud-
ies classified as Level 1 (systematic reviews of
randomised trials or n-of-1 trials) or Level 2
(randomised trials or observational studies
with a dramatic effect [defined as a rate ratio of
10 or more, or a p value <0.01]) according to
the Oxford Centre for Evidence-Based Medi-
cine 2011 criteria.

Results: We did not identify any level 1 or 2
studies of adults with incidentally-discovered
CCM. We identified five potentially eligible ob-
servational studies of adults with a CCM that
had already bled, but we excluded them be-
cause none demonstrated a dramatic effect. We
identified 11 potentially eligible observational
studies of adults with CCM and epilepsy, but
we excluded them because nine studies did not
demonstrate dramatic effects whilst two studies
showed dramatic effects (but they were at high
risk of bias).

Conclusion: The absence of level 1 or 2 evi-
dence for CCM treatment mandates large ob-
servational studies with a control group, ideally
with randomised treatment allocation.
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Staged Coil Occlusion for Giant Spinal
Perimedullary Arteriovenous Fistula

Ian Renniel, Peter Flynn!, Paul Burns!,

Hans Nahser?
! Royal Victoria Hospital; Belfast, UK, 2 Walton centre for
Neurosurgery and Neurology; Liverpool, UK

Purpose: To discuss the use of endovascular
coil occlusion for giant type III spinal perimed-
ullary arteriovenous fistula (GAVF).

Materials & Methods: Retrospective case re-
view of three pediatric patients treated with
coil occlusion.

Results: Case 1 was a 7-year-old female who
presented with back pain and leg weakness.
Initial MRI demonstrated a fistula in the thora-
columbar region with a large venous pouch.
Coil occlusion of the venous pouch was per-
formed on two separate occasions, 5 months
apart. Follow-up MRI confirmed occlusion of
the fistula. Her symptoms improved.

Case 2 was a 5-year-old male who presented

with increasing spastic diplegia. Initial MRI
demonstrated a mid-thoracic perimedullary fis-
tula with an associated venous pouch. Coil oc-
clusion was performed on two separate occa-
sions, 2 months apart. Follow-up MRI con-
firmed occlusion of the fistula. His symptoms
ultimately stabilized.

Case 3 was a 6-year-old male who presented
with sudden onset headache. This was found to
bedue to subarachnoid hemorrhage secondary
to a cervical perimedullary fistula, which was
associated with two large venous pouches sup-
plied via the right thyrocervical artery and ver-
tebral artery. There was a known history of he-
reditary hemorrhagic telengiectasia. Coil occlu-
sion was performed via the thyrocervical artery.
Supply via the vertebral artery was part-oc-
cluded with onyx as tortuous anatomy preclud-
ed coil deployment. Follow-up MRI demon-
strated complete occlusion of the fistula. He
made a full recovery.

Conclusion: Occlusion of giant type III spi-
nal perimedullary fistulas via staged coil occlu-
sion is a safe and effective treatment option.
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The 30-Day Complication Rate Following
Embolisation of Brain Arteriovenous
Malformations or Associated Aneurysms:
Prospective Population-Based Study

Colin Josephson!, Johann DuPlessis2, Robin Sellar!,
Phil White!, Rustam Al-Shahi Salman!, SAIVMs

Steering Committee!:2, SATVMs Collaborators!-2

I Division of Clinical Neurosciences, Centre for Clinical
Brain Sciences, University of Edinburgh, Western General
Hospital; Edinburgh, Midlothian, UK, 2 Institute of
Neurological Sciences, Southern General Hospital;
Glasgow, UK

Objectives: To determine the frequency of
complications, and influences on them, following
endovascular treatment of brain arteriovenous
malformations (AVM) or associated aneurysms.

Methods: In a prospective, population-based
observational study of newly-diagnosed AVMs
in adults in Scotland between 1999-2003 and
2006-2010, we used multiple overlapping sourc-
es of ascertainment and follow-up to quantify
the 30-day risk of death, focal neurological def-
icit, or radiolographically-confirmed cerebral
infarction or haemorrhage attributable to en-
dovascular treatment of a brain AVM or associ-
ated aneurysm.
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Results: Of 459 adults with an AVM, 171
(37%) underwent intervention, of whom 90
(53%) were female, 102 (60%) presented with
intracranial haemorrhage, and 68 (40%) had
multiple procedures (262 embolisations and 26
coilings). Complications occurred within 30
days of 40/262 (15%; 95% confidence interval
[CI] 11 to 20) AVM embolisations and 5/26
(19%; 95%CI 9 to 38) aneurysm coilings. The
30 day complication rate after AVM embolisa-
tion was not influenced by mode of AVM pres-
entation (23/140 ruptured versus 17/122 unrup-
tured; OR=1.2, 95%CI 0.6 to 2.3) or AVM
Spetzler-Martin grade (20/143 grades I-II ver-
sus 20/119 grades I11-V; OR=0.8, 95%CI 0.4 to
1.6). Over time, Onyx use increased (where the
agent was specified, 36/105 procedures 2004-
2011 wversus 19/106 procedures 1999-2003;
OR=2.4,95%CI 1.3 to 4.5), and complications
after embolisation seemed to become more fre-
quent (chi-square for linear trend=3.6, p=0.06).

Conclusions: These Results from an unse-
lected population-based sample are consistent
with a recent meta-analysis. Further work will
be undertaken to identify influences on these
complication rates and their long-term func-
tional impact.

0-11

Long-Term Follow-Up of Hemorrhagic Risk
in Treated Brain Arteriovenous
Malformations

Joanna Ti, Leo Galvin, Sarah Power, Seamus Looby,

Alan O’Hare, Paul Brennan, John Thornton
Beaumont Hospital, Dublin, Ireland

Patients with brain arteriovenous malforma-
tions (bAVMSs ) harbour a lifelong risk of in-
tracranial hemorrhage. There are a number of
predictors of hemorrhage in untreated bAVMs.
Predictors of hemorrhagic risk in partially
treated bAVMs remains poorly defined. We
aim to review the clinical outcomes including
hemorrhagic risk within our cohort of bAVMs
treated with embolisation, both during the
treatment period and in the long-term. From
1995 through to 2011, for all the patients who
presented to our center for endovascular treat-
ment of bAVM, we performed a consensus re-
view of clinical presentation, imaging findings,
types and frequency of treatment, response to

treatment, and clinical outcomes within the
treatment period and in the long-term. 216 pa-
tients (108 male, 108 female) presented for en-
dovascular treatment of bAVM between 1995
and 2011. Average age at presentation is 35.1
years. 47% (n=101) of patients presented with
hemorrhage. Multimodality treatment ap-
proach consisted of a combination of surgery,
endovascular embolisation and radiosurgery.
Periprocedural complications included none,
transient or permanent neurological symptoms,
asymptomatic or symptomatic hemorrhage,
death or delayed complications. Endovascular
treatment resulted in a complication rate of
36% (n=77), with 13% (n=29) risk of hemor-
rhage (includes asymptomatic and symptomat-
ic). Long-term (>10 years) follow-up of a small
proportion of completely treated bAVM pa-
tients demonstrate good clinical outcome with
no risk of further hemorrhage.

Patients with bAVMs represent a heteroge-
nous group. Treatment strategies are also heter-
ogenous and are associated with hemorrhagic
risk. Therefore, complete obliteration of the
bAVM is the goal.
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Temporal Lobe Arteriovenous
Malformations: Surgical Strategy,
Techniques, and Outcomes

Andreu Gabarros Canals!,

Ana Rodriguez-Hernandez!, William L. Young?,
Michael T. Lawton!

! Department of Neurological Surgery, University of
California, San Francisco., San Francisco, USA;

2 Department of Anesthesia. University of California, SAn
Francisco, San Francisco, USA

Introduction: The temporal lobe houses very
complex and highly eloquent cortical anatomy.
The variability in arterial supply and venous
drainage makes AVM surgery particularly chal-
lenging in this location. We blended previous
existing classifications into an intuitive and
practical one to better understand surgical
strategy. We analyzed our surgical experience
with lateral, medial, basal, Sylvian and ventricu-
lar AVMs of the temporal lobe.

Methods: From a consecutive series of 500 pa-
tients, 88 had temporal AVMs. Characteristics,
operative strategy and outcome were analyzed
in these patients according to the 5 types of tem-
poral AVM. Ilustrative cases were also selected.
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Results: The majority of temporal AVMs
were on the lateral surface of the lobe (58,
66%). MCA is the major supplier to lateral (55,
95%) and Sylvian types (5, 100%). PCA is
more frequently involved with medial (69% )
and ventricular (100%) AVMs. AChA supplied
all ventricular AVMs and a majority of medial
(54%) and Sylvian (60%). The approach was
trans-sylvian to Sylvian and anterior medial
AVMs; transcortical to lateral and ventricular
types; and subtemporal for basal and posterior
medial types. Complete resection was achieved

in 82/88 patients. 83% were improved or un-
changed after surgery. Four died perioperative-
ly. Medial and ventricular AVMs had the high-
est immediate morbidity but the best long-term
outcomes.

Conclusion: Understanding the complex
anatomy of the temporal lobe is basic to a suc-
cessful microsurgical treatment of AVMs in this
location. An anatomic classification does not
offer any meaningful prediction of surgical risk
but offers crucial practical assistance for plan-
ning surgical strategy.
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